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(54) [Title of the Invention] SEAT BELT TENSION METER 

(57) [Abstract] 

[Object] To provide a seat belt tension meter which 
permits easy manufacture, downsizing, and accurate detection 
of tension. 

[Solving Means] A shaft bar 30 is a substantially square- 
shaped member formed by a zinc die -cast alloy. Two holes 
30a and 30b are pierced in the right side surface of an 
upper member 31. By screwing tapping screws 35 and 3 6 into 
the holes 3 0a and 30b of the shaft bar 3 0 via two outside 
holes 40a and 40b provided in a fixing section 41 of an arm 
spring 40, the arm spring 4 0 is fixed to the shaft bar. The 
holes 3 0a and 3 0b are formed in the portion not forming the 
joint of the mold in the die-cast. The seat belt tension 
meter can therefore be manufactured by die casting, not 
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requiring machining. . 
[Claims] 

[Claim 1] A seat belt tension meter installed in an anchor 
portion where an end of a seat belt is fixed to the vehicle 
body, having an anchor connecting member connected to the 
vehicle body, a webbing connecting member connected to the 
seat belt, and a sensor mechanism which detects a force 
acting between these members; wherein said sensor mechanism 
has a shaft bar rotating by relative displacement of said 
members generated by a force applied between said members; 
said shaft bar has an arm spring rotating therewith; said 
arm spring applies, together with rotation of said shaft bar, 
a pressing force to a sensor plate having a strain gage 
attached thereto, while deforming; said shaft bar is formed 
by die casting; a hole is formed in a portion not forming a 
joint of a divided mold; and said arm spring is secured to 
said shaft bar by screwing a tapping screw into said hole. 
[Claim 2] The seat belt tension meter according to claim 1, 
wherein said arm spring is divided into a fixed portion 
fixed to said shaft bar and a free end portion other than 
the fixed portion; the free end portion is flat; and the 
fixed portion is folded from the free end portion, and fixed 
to said shaft bar. 

[Claim 3] The seat belt tension meter according to claim 2, 
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wherein said shaft bar comprises a substantially square- 
shaped member; and the free end of said arm spring extends 
from one side to the other side of said shaft bar along the 
inner side of the square-shaped portion of said shaft bar, 
is folded there, and the fixed portion is fixed to a side of 
the square-shaped portion of said shaft bar. 

[Detailed description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a seat belt tension meter which is installed on 
an anchor section fixing a seat belt to a vehicle body and 
measures the tension applied to the belt. More particularly, 
the invention relates to a seat belt tension meter which 
permits easy manufacture, downsizing and accurate detection 
of a tension. 

[0002] 

[Description of the Related Art] An automobile has an air 
bag in many cases for measuring safety for the driver and 
passengers. An ordinary air bag is designed to have a 
spread gas pressure sufficient to restrain an adult upon 
collision at a high speed. When a passenger is a child 
sitting in a child seat, however, it is not necessary that 
the air bag inflates in the same manner as to an adult. 
Recently, therefore, for the purpose of ensuring more 



appropriate operation of the air bag, there is a tendency 
toward detecting the condition of the passenger by measuring 
the seat belt tension and controlling the air bag operation 
in response thereto. 

[0003] As an apparatus for detecting the seat belt tension, 
there is developed an apparatus for calculating the seat 
belt tension by a microprocessor on the basis of a voltage 
signal detected by a Hall effect sensor. When this 
apparatus detects a high belt tension (a belt tension so 
high as offensive to an ordinary passenger) , the air bag 
control system determines that the child seat is secured by 
the seat belt, and inhibits the air bag from inflating. 
[0004] 

[Problems to be Solved by the Invention] As a seat belt 
tension meter applicable for such an object, the present 
inventors developed a meter having a structure as shown in 
Figs. 3 and 4. Fig. 3 is an exploded perspective view of 
this seat belt tension meter; and Fig. 4 is an assembly 
perspective view (except for the cover) thereof. In this 
specification, such a seat belt tension meter may be 
referred to as a conventional tension meter or a 
conventional product. This does not mean, however, that 
such a meter or product has been publicly known. 

[0005] This seat belt tension meter roughly comprises a 
base plate 10, a sensor mechanism section having a sensor 
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base 20, a sensor plate 21 , a shaft bar 3 0 and an arm spring 
40, and a cover 50. 

[0006] The base plate 10 is a portion (anchor connecting 
member) to be fixed to the vehicle body, comprising, for 
example, a flat steel sheet (SPFH) . A connecting section 11 
is formed at the leading end of the base plate 10, and a 
hole 12 is provided at the center thereof. An anchor bolt 
(not shown) for securing the connecting section 11 to the 
structure of the vehicle body is inserted into this hole 12 . 

The outer peripheral edge of the connecting section 11 is 
formed into a semicircular shape. A rising main sill 13 is 
formed on the both sides in the width direction of the other 
end of the base plate 10. A substantially semicircular 
engagement notch 14 is formed on the upper edge of each of 
the main sills 13. A hole 15 is. pierced in the middle 
between the two main sills 13. An intermediate portion 16 
for attaching the sensor mechanism and the cover 50 is 
provided and screw holes 10a to lOe are pierced in the 
middle between the portions where the connecting section 11 
and the both main sills 13 are formed. 

[0007] The sensor base 20 is made of an aluminum die-cast 
alloy into substantially a square -shaped member. The sensor 
plate 21 is attached to this sensor base 20. A screw 22 is 
inserted into a hole 2 0a thereof, and a screw 23, into a 
hole 20b thereof, and are secured to screw holes 10a and 10b 
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of the base plate 10, respectively. The screw 23 is 
inserted also into a hole 21a of the sensor plate 21, and as 
a result, secures the sensor plate 21 comprising a stainless 
steel sheet or the like to the sensor base 20. 

[0008] Four strain gages are. affixed to the sensor plate 21, 
and an ASIC (Application Specific Integrated Circuit) for 
converting a detection value into an electric signal is 

attached thereto. A point pin 24 is attached to a hole 21b 

* 

of the sensor plate 21. 

[0 009] The shaft bar 3 0 forms a part of the sensor 
mechanism, and constitutes a webbing connecting member which 
is connected to the webbing. This is, for example, 
substantially square-shaped member made of a zinc die-cast 
alloy, comprising an upper member 31, a side member 32, and 
a lower member 33 integrally formed. In addition, a 
cylindrical rotary shaft member 34 is formed integrally on 
the both sides of the upper member 31. Throughholes 30a, 
3 0b and 3 0c are pierced on the upper surface of the upper 
member 31. Tapping screws 35, 3 6 and 3 7 inserted into holes 
40a, 40b and 4 0c of the arm spring 40 are screwed into these 
holes 3 0a to 30c, and as a result, the arm spring 40 is 
secured to the shaft bar 30. 

[0010] The arm spring 40 is a spring plate comprising a 
stainless steel sheet or the like, and has a fixing section 
41, and an extending section 42 extending diagonally 



- 7 - 



downward from this fixing section 41. The leading end of 
the extending section .42 forms a contact section 43- The 
fixing section 41 is secured to the shaft bar 30 as 
described above. The contact section 43 is arranged so as 
to be in contact with the leading end of the point pin 24 of 
the sensor plate 21. 

[0011] Screws 51 , 52 and 53 are inserted into holes 50a, 
50b and 50c formed in a cover 50 and then screwed into the 
screw holes 10c, lOd and lOe of the base plate 10, and as a 
result, the cover 50 is secured to the base plate 10. 
[0012] In the state of assembly shown in Fig. 4, the rotary- 
shaft member 34 of the shaft bar 3 0 is fitted into the 
engagement notches 14 formed in the both main sills of the 
base plate 10, and is rotatably supported. The lower member 
33 of the shaft bar 30 is fitted into the hole 15 of the 
base plate 10, and can rotate within the range of the hole 
15. A webbing is wound on the lower member 33 of the shaft 
bar 30, and connected thereto. 

[0013] In Fig. 4, when tension is applied to the webbing, 
the base plate 10 is fixed to the vehicle body. The shaft 
bar 30 therefore rotates anticlockwise in Fig. 4 around the 
rotary shaft member 34 fitted into the engagement notches 14 
formed in the both main sills 13 of the base plate 10. As a 
result, the arm spring 4 0 deforms, and the contact section 
43 thereof presses the point pin 24 of the sensor plate 21. 



This pressing force causes deformation of the sensor plate 
21, and an output corresponding to the tension is produced 
from the strain gage attached thereto. By measuring this 
output, therefore, it is possible to measure the seat belt 
tension . 

[0014] However, the above-mentioned seat belt tension meter 
had the following problems. For the necessity to attach to 
the vehicle body, such a seat belt tension meter must be 
downsized as far as possible. However, a problem lies in 
that, since the arm spring 4 0 is screw- fixed above the shaft 
bar 30, the thickness is increased by that of the arm spring 
4 0 and the tapping screws 35, 3 6 and 37. 

[0015] When casting the shaft bar 30, the mold is divided 
into two in a direction toward a smaller thickness. 
Therefore, the upper surface shown in Fig. 3, i.e., the 
portion having the holes 30a to 3 0c formed therein serves as 
the joint surface of the two mold halves, and holes cannot 
be formed by die casting in this portion. As a result, the 
holes 3 0a to 3 0c must be formed by machining after die 
casting, leading to a problem of increased number of steps. 

[0016] In addition, the free end of the arm spring which is 
a curved surface requires bending fabrication and 
transmission of force to the sensor plate is not stabilized, 
thus causing a problem of occurrence of hysteresis. 

[0017] The present invention was developed in view of these 
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circumstances, and has an object to provide a seat belt 
tension meter which permits easy manufacture, downsizing and 
accurate detection of the tension. 
[0018] 

[Problems to be Solved by the Invention] First means for 
solving the above-mentioned problems provides a seat belt 
tension meter installed in an anchor portion where an end of 

a seat belt is fixed to the vehicle body, having an anchor 

> 

connecting member connected to the vehicle body, a webbing 
connecting member connected to the seat belt, and a sensor 
mechanism which detects a force acting between these embers; 
wherein the sensor mechanism has a shaft bar rotating by 
relative displacement of the members generated by a force 
applied between the members; the shaft bar has an arm spring 
rotating therewith; the arm spring applies, together with 
rotation of the shaft bar, a pressing force to a sensor 
plate having a strain gage attached thereto, while 
deforming; the shaft bar is formed by die casting; a hole is 
formed in a portion not forming the joint of a divided mold; 
and the arm spring is secured to the shaft bar by screwing a 
tapping screw in the hole (claim 1) . 

[0019] In this means, holes of the arm spring provided for 
fixing the arm spring with tapping screws are formed in a 
portion not serving as the joint between the divided mold 
halves. It is therefore possible to form these holes by die 
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casting. The hole forming step by machining conventionally 
required can therefore be omitted. 

[0020] Second means for solving the above-mentioned 
problems provides the first means, wherein the arm spring is 
divided into a fixed portion fixed to the shaft bar and a 
free end portion other than the fixed portion; the free end 
portion is flat; and the fixed portion is folded from the 
free end portion, and fixed to the shaft bar (claim 2) . 

[0021] In this means, the free end is formed into a flat 
surface. It is not therefore necessary to conduct bending 
fabrication of the arm spring. Smooth transmission of force 
to the sensor plate can prevent hysteresis from occurring. 

[0022] The expression "folded from the free end portion, 
and fixed to said shaft bar." specifies a shape, and does 
not mean folding at the time of attachment in the actual 
manufacturing process. 

[002 3] Third means for solving the above-mentioned problems 
provides the second means, wherein the shaft bar comprises a 
substantially square -shaped member; and the arm spring 
extends from one side to the other side of the shaft bar 
along the inner side of the square- shaped portion of the 
shaft bar, is folded there, and the fixed portion is fixed 
to a side of the square- shaped portion of the shaft bar 
(claim 3) . 

[0024] In this means, the free end portion of the arm 
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spring is provided along the inner side of the square shape 
of the shaft bar. The. height of the arm spring position can 
accordingly be reduced, thereby permitting reduction of the 
height of the sensor plate position. The thickness of the 
sensor base can accordingly be reduced, thereby permitting 
achievement of a lighter weight and a lower cost. Since the 
portion fixing the arm spring is on the side opposite to the 

extending direction of the free end of the arm spring, it is 

> 

easier to carry out fixing operation using tapping screws. 

[0025] The word "folding" specifies the shape and does not 
mean folding at the time of attachment in an actual 
manufacturing process. 

[0026] 

[Embodiments] Embodiments of the present invention will now 
be described with reference to the drawings. Fig. 1 is an 
exploded perspective view of a seat belt tension meter which 
is an embodiment of the present invention; and Fig. 2 is an 
assembly perspective view thereof. 

[0027] The principle of tension measurement in this 
embodiment does not differ from that of the conventional 
tension meter shown in Figs. 3 and 4, and the basic 
configuration is also the same. Therefore, the same 
component elements as in Figs. 3 and 4 are assigned the same 
reference numerals. Provided however that, because 
improvements and changes in design have been made apart from 



those of the present invention, the shape and the member of 
each component element are somewhat different from those 
shown in Figs . 3 and 4 . 

[0028] This seat belt tension meter roughly comprises a 
sensor mechanism a sensor mechanism having a base plate 10, 
a sensor base 2 0 , a sensor plate 21, a shaft bar 30, and an 
arm spring 40; and covers 50 1 and 50". 

[0029] The base plate 10 is a portion to be fixed to the 
vehicle body (anchor connecting member) , such as a flat 
sheet made of a steel sheet (SPFH) . A connecting portion 11 
is formed at the tip of the base plate 10, and a hole 12 is 
pierced at the center thereof. An anchor bolt (not shown) 
for fixing the connecting portion 11 to the structure of the 
vehicle body is inserted into this hole 12. The outer 
peripheral edge of the connecting portion 11 is formed into 
a semicircular shape. A rising main sill 13 is formed on 
each of both sides in the width direction of the other end 
of the base plate 10. A substantially semicircular 
engagement notch 14 is formed on the upper edge of each main 
sill 13. A hole 15 is pierced in the middle between the two 
main sills 13. An intermediate portion 16 for mounting a 
sensor mechanism is provided in the middle between the 
connecting portion 11 and the portion having the two main 
sills formed thereon, and holes for inserting bolts and 
screws are pierced in this intermediate portion 16. 



[003 0] The. sensor base 20 is made of an aluminum die-cast 
alloy or the like and .is substantially a square-shaped 
member- The sensor plate 21 is attached to this sensor base 

20, and bolts 22 and 23 are inserted into holes thereof so 
as to be fixed to the base plate 10.. The bolts 22 and 23 
penetrate also into holes of the sensor plate 21, thereby 
fixing the sensor plate 21 comprising. a stainless steel 
sheet or the like to the sensor base 20. 

[0031] Four strain gages are attached to the sensor plate 

21, and an ASIC (Application Specific Integrated Circuit) 
for converting a detected value of this strain gage into an 
electric signal is mounted thereon. Furthermore, a joint 
pin 24 is attached to the sensor plate 21. 

[0032] The shaft bar 30 forms a part of the sensor 
mechanism, and constitutes a webbing connecting member 
connected to the webbing. This is substantially a square- 
shaped member made of a zinc-cast alloy or the like. An 
upper member 31, a side member 32 and a lower member 33 are 
formed integrally therewith. A cylindrical rotary shaft 34 
is similarly formed integrally with sides of the upper 
member 31. As shown in Fig. 1, two holes 3 0a and 30b are 
pierced in the right side surface of the upper member 31, 
and positioning projections 3 0d and 3 0e are provided. 
[0 03 3] The arm spring 4 0 is a sheet spring comprising a 
stainless steel sheet, and has a fixed portion 41 and an 
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extending portion 42. The tip of the extending portion 42 
serves as a contact point 43. The extending portion 42 is 
flat in shape, and forms an angle of 90°C with the fixed 
portion 41. Four holes are pierced in the fixed portion. 
The extending portion 42 runs from the left side of Fig. 1 
and comes into contact with the shaft bar 31 along the 
square-shaped inner upper surface (the bottom surface of the 
upper member 31) . Two at the center from among the four 
holes of the fixed portion 41 folded upward engage with the 
positioning projections 3 0d and 3 0e provided on the shaft 
bar 30, whereby the positional relationship with the shaft 
bar 3 0 is determined. 

[0034] Subsequently, the arm spring 4 0 is fixed to the 
shaft bar by screwing the tapping screws 3 5 and 3 6 into the 
holes 3 0a and 3 0b of the shaft bar 3 0 via the two outer 
holes 40a and 40b provided in the fixed portion 41 of the 
arm spring 40. By engaging the rotary member 34 of the 
shaft bar 30 with an engagement notch 14 of the main sill 13, 
the shaft bar 3 0 and the arm spring 4 0 are rot at ably 
supported by the main sill 13 of the base plate 10. In this 
state, the contact point 43 which is the tip of the 
extending portion 42 extending into a flat shape comes into 
contact with the tip of the point pin 24 of the sensor plate 
21 . 

[0035] The cover is divided into two, and an upper cover 
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50 1 and a lower cover 50" are fixed by screws 51, 52 and 53, 
thereby housing therein the main parts contributing to 
measurement of tension. 

[0036] In the assembled state shown in Fig. 2, the rotary 
shaft member 34 of the shaft bar 3 0 fits into the engagement 
notch 14 formed in the two main sills 13 of the base plate 
10 and are therein rotatably supported. The lower member 3 3 

of the shaft bar 3 0 fits into a hole 15 of the base plate 1,0 

■» 

to permit rotation within the range of the hole 15. The 
webbing is wound around the lower member 33 of the shaft bar 
3 0 and connected thereto. 

[0037] In Fig. 4, because the base plate 10 is fixed to the 
vehicle body, the shaft bar 3 0 rotates clockwise in the 
drawing around the rotary shaft member 34 fitting into the 
engagement notches 14 formed in the two main sills 13 of the 
base plate 10 upon application of tension to the webbing, 
whereby the arm spring 4 0 deforms and the contact point 43 
thereof presses the point pin 24 of the sensor plate 21. 
This pressing force causes deformation also of the sensor 
plate 21, and an output corresponding to the tension is 
generated from the strain gage affixed thereto. It is 
therefore possible to measure the seat belt tension by 
measuring this output. 

[0038] As is understood from the comparison of Figs. 1 and 
3, the arm spring. 40 is fixed by tapping screws 35, 36 and 
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3 7 to the upper surface of the shaft bar 3 0 in the 
conventional sensor mechanism. In the embodiment of the 
present invention, in contrast, the arm spring is fixed by- 
tapping screws 35 and 36 to a side of the shaft bar 30 (the 
side in the thickness direction) , and this is a first 
difference . 

[0039] While various shapes are conceivable for the shaft 
bar 30, the size is larger lengthwise and breadthwise 
(crosswise of the square shape) and the size is smaller in 
the thickness direction perpendicular to the square in all 
cases . When preparing a member having such a shape by die 
casting, therefore, the mold is divided into two in the 
thickness direction in which the mold is smaller in size, 
and casting is carried out after joining these two halves of 
the mold. As a result, it is difficult to form holes by die 
casting on the upper surface of the shaft bar 3 0 in the 
joining direction of the mold halves. In the conventional 
product shown in Fig. 3, therefore, it has been the 
conventional practice to prepare holes 30a to 30c by 
machining. 

[0040] In the embodiment of the present invention shown in 
Fig. 1, in contrast, the position where the holes 3 0a and 
3 0b are formed does not agree with the joining direction of 
the mold. It is therefore easy to form holes by die casting. 
It is not therefore necessary to prepare holes by machining, 
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thus enabling to omit the machining step required in the 
conventional art. 

[0041] The second difference suggested by the comparison of 
Figs. 1 and 3 is as follows. In the sensor mechanism in the 
conventional art, the extending portion 42 which is the free 
end of the arm spring 4 0 has a curved surface and is in 
contact with the point pin 24 . In the embodiment of the 
present invention shown in Fig. 1, the extending portion 42 
which is the free end of the arm spring 40 is flat in shape 
and is in contact with the point pin 24. As a result, 
transmission of force to the sensor plate 21 accomplished 
from the shaft bar 3 0 via the arm spring 4 0 is more smooth, 
with a decreased hysteresis and an improved tension 
measuring accuracy. 

[0042] The extending portion 42 of the arm spring 4 0 runs 
from the left side (one side in the thickness direction of 
the shaft bar) to the right side (the other side) along the 
underside of the upper member 31 of the shaft bar 30, i.e., 
the inside of the square portion. It is folded upward here, 
and the fixed portion 41 is fixed to a side (a side of the 
square -shaped portion of the shaft bar) of the upper member 
31. This is a third difference. 

[0043] As a result, the position of attachment of the arm 
spring 4 0 becomes lower than that in the conventional sensor 
mechanism. Even with a flattened free end of the arm spring 
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40 , it is not necessary to increase the height of the 
position of the sensor plate 21, and hence to use a thicker 
base plate 20. 

[0044] In the embodiment shown in Fig. 1, the arm spring 40 
is wound from a side to the other side in the thickness 
direction of the shaft bar 30 and folded and fixed here. In 
place of this, the fixed portion 41 may be fixed to a side 
opposite to that of the upper member 31 in Fig . 1. However, 
the fixing method shown in Fig. 1 permits easier screw- 
fixing operation. 

[0045] The embodiment shown in Fig. 1 corresponds to claim 
3 which combines the features of all the claims of the 
present invention. However, since the features of the 
individual claims are independent of each other, it is 
possible to select and apply only appropriate ones. For 
example, only the mounting method of the arm spring 40 on 
the shaft bar 3 0 shown in Fig. 1 may be adopted, using the 
shape of the arm spring 4 0 shown in Fig. 3, and 
corresponding advantages are available. 

[0046] In Fig. 1, the arm spring 40 is passed under the 
upper member 31 and fixed to a side of the upper member 31. 
By passing it on the upper side of the upper member 31 and 
fixing it to a side of the upper member 31, corresponding 
advantages are also available. 

[0047] 
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[Advantages] According to the present invention, as 
described above, it is possible to obtain a seat belt 
tension meter which permits easy manufacture, downsizing, 
and accurate detection of tension. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is an exploded perspective view of the 
seat belt tension meter which is an embodiment of the 
present invention . 

[Fig. 2] Fig. 2 is an assembly perspective view of the 
seat belt tension meter shown in Fig. 1. 

[Fig. 3] Fig. 3 is an exploded perspective view of a 
conventional seat belt tension meter. 

[Fig. 4] Fig. 4 is an assembly perspective view of the 
seat belt tension meter shown in Fig. 3. 

[Reference Numerals] 

10: Base plate, 10a to 10e: Screw hole, 11: Connecting 
portion, 12: Hole, 13: Main sill, 14: Engagement notch, 15: 
Hole, 16: Intermediate portion, 20: Sensor base, 20a: Hole, 
21: Sensor plate, 21b: Hole, 22, 23: Screw (bolt), 24: Point 
pin, 30: Shaft bar, 30a, 30b, 30c: Holes, 30d, 30e: 
Projections, 31: Upper member, 32: Side member, 33: Lower 
member, 34: rotary shaft member, 35, 36, 37: Tapping screws, 
40: Arm spring, 40a, 40b, 40c : Holes, 41: Fixed portion, 42: 
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Extending portion, 43: Contact point, 50, 50 1 , 50": Covers, 
50a, 50b, 50c: Holes, 51, 52, 53: Screws. 
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<Related application TD2001-01> 
Application No.: 2001-2280 
Application date: "January 10, 2001 

Japanese Unexamined Patent Application Publication No.: 2002-206976 
Publication date: July 26, 2002 
Title: Seat Belt Tension Sensor 
Applicant: Takata Co., Ltd. 
Inventor: Hiroki TAKEHARA 

[TD2001-01 Independent Claim 1 (There are 3 claims)] A seat belt tension 
sensor installed in an anchor portion where an end of a seat belt is fixed 
to the vehicle body, having an anchor connecting member connected to the 
vehicle body, a webbing connecting member connected to the seat belt, and 
a sensor mechanism which detects a force acting between these members, the 
sensor mechanism having a shaft bar to be rotated by relative movement of 
said members caused by said force acting between the members, the shaft 
bar being provided with an arm spring to be rotated with the shaft bar, 
the arm spring being adapted to deform with the rotation of the shaft bar 
so as to apply a pressing force on a sensor plate to which a strain gage 
is attached, the shaft bar being formed by die casting with holes on the 
portion which does not coincide with the mating surface of die casting 
molds, the arm spring being secured to the shaft bar by screwing tapping 
screws into the holes. 

[Main points of each claim] 

1. The arm spring (40) is secured to the side face (side face in the 
thickness direction) of the shaft bar (30) by tapping screws (35) and 
(36). Since the portion where holes (30a) and (30b) are formed is not 
on a mating surface of the die, forming the holes by die casting can be 
made easy. Also, since the holes need not be formed by machining, the 
machining process can be omitted. 

2. Since the extending portion (42), the free end of the arm spring (40), 
which is brought in contact with the point pin (24), is planar in shape 
(conventionally curved), the force from the shaft bar (30) can be 
transmitted smoothly to the sensor plate (21) by way of the arm spring 
(40). This reduces hysteresis and improves the accuracy of tension 
measurement. 

3. The extending portion (42) of the arm spring (40) extends along the 
lower face side of the upper member (31) of the shaft bar (30), i.e. 
the inner side of the rectangular portion, from the left side (one side 
in the thickness direction of the shaft bar) to the right side (another 
side), where it is bent upward so that the fixing portion (41) is 



[Description of the Drawings] 

[Fig. 1] Fig. 1 is an exploded perspective view of the seat belt tension 
sensor in an embodiment of the present invention. 

[Fig. 2] Fig. 2 is an assembly perspective view of the seat belt tension 
sensor shown in Fig. 1. 

[Fig. 3] Fig. 3 is an exploded perspective view of the conventional seat 
belt tension sensor. 

[Fig. 4] Fig. 4 is an assembly perspective view of the seat belt tension 
sensor shown in Fig. 3. 

[Reference Numerals] 

10: Base plate, 10a to lOe: Screw holes, 11: Connecting section, 12: 
Hole, 13: Main sill, 14: Engagement notch, 15: Hole, 16: Intermediate 
portion, 20: Sensor base, 2 0a: Hoke, 21: Sensor plate, 21b: Hole, 22, 
23: Screws, 24: Point pin, 30: Shaft bar, 30a, 30b, 30c: Holes, 31: 
Upper member, 32: Side member, 33: Lower member, 34: Rotary shaft 
member, 35, 36, 37: Tapping screws, 40: Arm spring, 40a, 40b, 40c: 
Holes, 41: Fixing portion, 42: Extending portion, 43: Contact portion, 
50, 50', 50'': Covers, 50a, 50b, 50c: Holes, 51, 52, 53: Screws 
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PROBLEM TO BE SOLVED: To provide a seatbelt tension measuring apparatus being easy to manufacture and capable of being miniaturized 
and detecting tension with accuracy. 

SOLUTION: A shaft bar 30 is an approximately square member made of a zinc die-cast alloy and two holes 30a and 30b are bored through 
the right side face of an upper member 31. Tapping screws 35 and 36 are driven into the holes 30a and 30b in the shaft bar 30 through two 
outer holes 40a and 40b provided in the fixed part 41 of an arm spring 40, whereby the arm spring 40 is fixed to the shaft bar. Since the holes 
30a and 30b are formed in the portions of the member which do not coincide with the seams of die casting molds, the apparatus can be 
manufactured by die casting without requiring mechanical working. 
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